Prostaglandin H synthase-1: evaluation of C-terminus function.
The first committed step in prostaglandin biosynthesis is catalyzed by prostaglandin H synthase, an enzyme localized to the endoplasmic reticulum (ER) membrane in a variety of cells. Several types of C-terminal region peptide sequence motifs have been found to lead to ER retention of other proteins. We have tested the potential role for such signals in the ER localization and catalytic activity of human isoform-1 of the synthase (PGHS-1). PGHS-1 mutants with alterations in the C-terminus designed to disrupt potential retention signals were expressed in transfected COS-1 cells. The mutations included: substitution of valine for the ultimate leucine residue (position 600) to disrupt a KDEL-type signal, substitution of a neutral glutamine for arginine at position 595 to disrupt signals based on positive charge, and deletion of the last six residues, to remove all of the wild-type extreme C-terminus. The subcellular localization of each recombinant PGHS-1 was assessed by differential centrifugation and by immunofluorescence microscopy. None of the mutations led to a significant change in the distribution of PGHS-1 between microsomes and other cellular fractions. Immunostaining of wild-type PGHS-1 and all of the mutants colocalized with that of protein disulfide isomerase, an ER marker protein. However, mutation of the terminal leucine or deletion of the last six residues did lead to loss of cyclooxygenase activity. Mutation of the terminal leucine also altered the pattern of fragments produced by limited proteolysis, indicating that this mutation led to changes in the polypeptide folding which might account for the loss of activity. The results indicate that the extreme C-terminal region is important to the functional integrity of PGHS-1, but it is not an essential part of the intracellular targeting mechanism.